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ABSTRACT 
 
 
 
 
Biofuel-diesel blend offers a great opportunity in reducing the usage of 
petroleum based diesel and improving the pollutant emission. This study is carried 
out to perform engine performance testing using a set of fuel blends generated 
through computational work by Narayanasamy et al.(2014), the blends, content 
mixture of ethanol(E), butanol(B) and butyl levulinate(BL) with B5 diesel as 
baseline fuel. The basic properties of the fuel blends were measured according to the 
corresponding ASTM test method. In the previous work mentioned, Kay’s mixing 
rule is used for predicting density, distillation temperature, cetane number and 
calorific value, while an Arrhenius mixing rule is used for viscosity. The results of 
prediction are then validated by calculating the absolute average deviations(AAD), 
with the ASTM test. A high AAD obtained for viscosity (31.15%), showing a poor 
agreement in the prediction model for this property. The lower AAD value obtained 
for the other tested properties demonstrating the suitability of the used mixing rules. 
Engine tests on the fuels were carried out on a HINO H07C diesel engine by varying 
speed in the range of 1200-2400 rpm. The results shows brake specific fuel 
consumption(BSFC) of the blends was found to be higher than B5 fuel, while a 
decreasing trend in horsepower produced was observed with increasing speed. The 
overall observation of emission analyzed gases of CO2, CO, NOx and 
hydrocarbon(HC), the fuel blends showed a good reduction as compared to the B5 
fuel baseline. Blend 2 which consists only the mixture of butanol was found 
significantly high for HC emission compared to the other blends. It is concluded that 
Blend 1 (0.746%B5- 0.244%B- 0.010%BL) gave better engine performance with 
lower BSFC for the same power output compared to the other blends. On the other 
hand, Blend 3 (0.757%B5- 0.123%B- 0.10%E- 0.02%BL) gives the best overall 
results in emission reduction among all the fuel blends. 
 
 
vi 
 
 
 
 
 
 
ABSTRAK 
 
 
 
 
Campuran bahan api bio-diesel memberi peluang besar bagi mengurangkan 
penggunaan bahan api berasaskan petroleum dan asap pencemaran. Kajian ini 
dijalankan bagi melaksanakan ujian prestasi enjin menggunakan set campuran bahan 
api yang dijana dengan  kaedah bantuan komputer oleh Narayanasamy et al. (2014) 
dimana campuran terdiri daripada etanol, butanol dan butil levulinat dengan 
menggunakan diesel B5 sebagai asas rujukan. Sifat-sifat asas campuran diukur 
mengikut ujikaji kaedah ASTM. Menurut kajian terdahulu yang disebut di atas, 
kaedah campuran Kay digunakan untuk meramal sifat ketumpatan, suhu 
penyulingan, nombor setana dan nilai kuantiti tenaga, manakala kaedah campuran 
Arrhenius digunakan bagi meramal sifat kelikatan. Nilai ramalan kemudian disahkan 
dengan pengiraan sisihan purata mutlak (AAD) dengan nilai melalui kajian ujikaji. 
Peratus AAD tertinggi didapati dari sifat kelikatan (31.15%), menunjukkan 
kesesuaian kaedah ramalam yang digunakan adalah kurang sesuai. Sebaliknya 
peratus AAD yang rendah didapati bagi sifat-sifat lain membuktikan kesesuaian 
penggunaan kaedah campuran. Ujikaji enjin terhadap kesemua bahan bakar 
campuran dijalankan menggunakan enjin diesel HINO H07C pada kelajuan di antara 
1200-2400rpm. Penggunaan bahan bakar khusus brek (BSFC) oleh campuran 
didapati lebih tinggi daripada bahan api B5, sementara penjanaan kuasa kuda 
menunjukkan penurunan dengan peningkatan kelajuan enjin. Keseluruhan analisis 
pelepasan gas CO2, CO, NOx dan hidrokarbon(HC), kesemua campuran 
menunjukkan penurunan yang baik berbanding bahan api B5. Campuran kedua yang 
hanya mempunyai campuran butanol didapati mempunyai pelepasan HC tertinggi 
berbanding campuran lain. Kesimpulannya, campuran pertama (0.746%B5- 
0.244%B- 0.010%BL) menunjukkan prestasi enjin yang lebih baik menerusi BSFC 
yang lebih rendah bagi penjanaan kuasa yang sama. Sebaliknya campuran ketiga 
(0.757%B5- 0.123%B- 0.10%E- 0.02%BL) menunjukkan keputusan keseluruhan 
terbaik bagi pelepasan gas. 
